Application No.: 10/541,803 



LISTING OF CLAIMS 



Reply Under 37 CFR 1.116 
Expedited Procedure 
Technology Center 3744 

Docket No.: 291 71/3931 8A 



1 . (Currently Amended) A unit element for a heat sink, comprising: 
a series of inlet tubes having a range of diameters, the range of 

diameters including a maximum inlet tube diameter and a minimum inlet tube 
diameter; 

a series of outlet tubes having a range of diameters, the range of outlet 
tube diameters including a maximum outlet tube diameter and a minimum outlet tube 
diameter; 

a plurality of flow branch points, each having an incoming flow and a 
plurality of outgoing flows and each formed by the intersection of two or more of the 
inlet [[and]] or outlet tubes; 

at least one inlet tube having the minimum inlet tube diameter being in 
flow communication with at least one outlet tube having the minimum outlet tube 
diameter^ 

wherein e ach of the inters e ctions is form e d by at least on e outgoing tube 
p ara l lel to an incoming tube and a t l ea st one outgoing tu be perpe nd i cu lar to the 
incom i ng tub e 

wherein each of the intersections is defined by an incoming flow, a first 
outgoing flow perpendicular to the incoming flow, and a second outgoing flow 
orthogonal to the first outgoing flow . 

2. (Original) The unit element for a heat sink according to claim 1 , 
wherein the inlet tubes and the outlet tubes are constructed using a plurality of layers 
of material, each layer having openings adapted to define the desired geometry of 
each tube. 

3. (Original) The unit element for a heat sink according to claim 2, 
wherein the layers include layers made from a structural material and a sacrificial 
material. 
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4. (Original) The unit element for a heat sink according to claim 3, 
wherein the sacrificial material is etched to form the opening. 

5. (Original) The unit element for a heat sink according to claim 3, 
wherein the sacrificial material is fired to form the openings. 

6. (Original) The unit element for a heat sink according to claim 3, 
wherein the structural material comprises silver. 

7. (Withdrawn) The unit element for a heat sink according to claim 3, 
wherein the structural material comprises nickel. 

8. (Original) The unit element for a heat sink according to claim 3, 
wherein the sacrificial material comprises copper. 

9. (Original) The unit element for a heat sink according to claim 3, 
wherein the sacrificial material comprises a polyimide material. 

10. (Currently Amended) A heat sink comprising: 

a plurality of tubes in fluid communication with one another through a 
plurality of respective intersections, each intersection formed by an incoming tube 
and a plurality of outgoing tubes, each of the tubes having a radius that is essentially 
governed by the following relationship: 

r 0 3 = n 3 + r 2 3 + r 3 3 + ... + r n 3 

where r 0 is the radius of the incoming tube, and n, r 2 , r n are the radii 
of the outgoing tubes, 

wherein, for each of a plurality of intersections, at le ast on e of the a first 
outgoing tube tubes is parallel perpendicular to the incoming tube and a t le ast on e of 
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the a second outgoing tube tubes is p e rp e ndi cul ar orthogonal to the first outgoing 
incoming tube. 

11. (Original) The heat sink according to claim 10, wherein the plurality of 
tubes are constructed using a plurality of layers of material, each layer having 
openings adapted to define the desired geometry of each tube. 

1 2. (Original) The heat sink according the claim 1 1 , wherein the layers 
include layers made from a structural material and a sacrificial material. 

13. (Original) The heat sink according to claim 12, wherein the sacrificial 
material is etched to form the openings. 

14. (Original) The heat sink according to claim 12, wherein the sacrificial 
material is fired to form the openings. 

15. (Withdrawn) A method of constructing a heat sink comprising: 
selectively depositing a structural material on a substrate; 
depositing a sacrificial material on the substrate; and 
planarizing the structural material and the sacrificial material. 

1 6. (Withdrawn) The method of claim 1 5, further comprising: 
building successive layers using the method of claim 15. 

17. (Withdrawn) The method of claim 16, further comprising: 
etching the sacrificial material. 

18. (Withdrawn) The method of claim 15, wherein the sacrificial material 
comprises copper. 
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19. (Withdrawn) The method of claim 15, wherein the structural material 
comprises nickel. 

20. (Withdrawn) A heat sink apparatus comprising: 

a plurality of heat sink elements, each of the heat sink elements having 
a three-dimensional network of heat transfer passages therein; 

a manifold having a supply port and a discharge port adapted to be 
connected to at least some of the plurality of heat sink elements; and 

a fluid that contains phase change nanoparticle materials. 

21 . (Withdrawn) The heat sink apparatus of claim 20, wherein the phase 
change nanoparticle materials include encapsulated phase change nanoparticle 
materials. 

22. (Withdrawn) The heat sink apparatus of claim 20, wherein the phase 
change nanoparticle materials include non-encapsulated phase change nanoparticle 
materials. 

23. (Withdrawn) The heat sink apparatus of claim 20, wherein the phase 
change nanoparticle materials include emulsion phase change nanoparticle 
materials. 

24. (Withdrawn) The heat sink of claim 20, wherein the phase change 
material comprises a liquid encapsulated in a polymer. 
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